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Reasons for Allowance 

1 . Claims 1 -1 0 are allowed. 

2. The following is an examiner's statement of reasons for allowance: 

In combination with other limitations of the claims, the cited prior arts fails to 
teach steps of performing a frequency spectral analysis of the armature current signal in 
order to determine frequency components of the armature current signal; analyzing the 
frequency components identified in the frequency spectral analysis of the armature 
current signal in order to determine which of the frequency components of the armature 
current signal is indicative of the frequency of the current ripples contained in the 
armature current signal; monitoring the current ripple frequency for changes over time 
while the motor drives the drive shaft; modifying the number of counted current ripples 
upon a change in the current ripple frequency in a given time interval if the change in 
the current ripple frequency deviates from the current ripple frequency more than a 
threshold deviation for the given time interval; and determining the rotational position of 
the-drive-shaft"based"on"the modified number of counted current ripples, as recited in 
claim(s) 1 . 

In combination with other limitations of the claims, the cited prior arts fails to 
teach steps of performing a frequency spectral analysis of an armature current signal of 
the motor as the motor rotatably drives the drive shaft in order to determine frequency 
components of the armature current signal; analyzing the frequency components 
identified in the frequency spectral analysis of the armature current signal in order to 
determine which of the frequency components of the armature current signal is 
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indicative of the frequency of current ripples contained in the armature current signal; 
determining rotational speed of the drive shaft as a function of the current ripple 
frequency; determining rotational position of the drive shaft as a function of the 
rotational speed of the drive shaft; monitoring the current ripple frequency for changes 
over time while the motor drives the drive shaft; modifying the determined rotational 
position of the drive shaft as a function of a change in the current ripple frequency, as 
recited in claim(s) 6. 

U.S. Patent No. 6,657,407 discloses a method for determining the position of a 
movable element driven by a motor shaft includes using a counter to count current 
ripples contained in an armature current signal of the motor as the motor shaft rotates to 
drive the element. The position of the element is determined based on the counted 
current ripples. Upon power to the motor being interrupted such that the motor shaft 
slows down during the power interruption and upon the counter being prevented from 
counting the current ripples contained in the armature current signal of the motor during 
the'stowdown of'fhe motorshaft, an amount of current ripples expected to be contained 
in the armature current signal of the motor during the slowdown of the motor shaft is 
estimated. The position of the element during the slowdown of the motor shaft is 
determined based on the estimated amount of current ripples. '407 fails to specify the 
steps of performing a frequency spectral analysis of the armature current signal in order 
to determine frequency components of the armature current signal; analyzing the 
frequency components identified in the frequency spectral analysis of the armature 
current signal in order to determine which of the frequency components of the armature 
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current signal is indicative of the frequency of the current ripples contained in the 
armature current signal; monitoring the current ripple frequency for changes over time 
while the motor drives the drive shaft; modifying the number of counted current ripples 
upon a change in the current ripple frequency in a given time interval if the change in 
the current ripple frequency deviates from the current ripple frequency more than a 
threshold deviation for the given time interval, as now recited in claim 1 of the present 
invention. '407 also fails to specify the steps of performing a frequency spectral analysis 
of an armature current signal of the motor as the motor rotatably drives the drive shaft in 
order to determine frequency components of the armature current signal; analyzing the 
frequency components identified in the frequency spectral analysis of the armature 
current signal in order to determine which of the frequency components of the armature 
current signal is indicative of the frequency of current ripples contained in the armature 
current signal; determining rotational speed of the drive shaft as a function of the current 
ripple frequency; determining rotational position of the drive shaft as. a function of the 
rotational-speed-ofthe"drive"shaft; moniforing"the current ripple frequency for changes 
over time while the motor drives the drive shaft; modifying the determined rotational 
position of the drive shaft as a function of a change in the current ripple frequency, as 
now recited in claim 6 of the present invention. 

U.S. Patent No. 6,144,179 discloses a method for determining the rotational 
speed and/or the angle of rotation of mechanically commutated D.C. motors from the 
variation with respect to time of the ripple of the motor current occurring during 
commutation is supplemented and checked by a motor state model that functions in 
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parallel to it and is based on the electromechanical motor equations. '1 79 fails to 
specify the steps of performing a frequency spectral analysis of the armature current 
signal in order to determine frequency components of the armature current signal; 
analyzing the frequency components identified in the frequency spectral analysis of the 
armature current signal in order to determine which of the frequency components of the 
armature current signal is indicative of the frequency of the current ripples contained in 
the armature current signal; monitoring the current ripple frequency for changes over 
time while the motor drives the drive shaft; modifying the number of counted cunrent 
ripples upon a change in the current ripple frequency in a given time interval if the 
change in the current ripple frequency deviates from the current ripple frequency more 
than a threshold deviation for the given time interval, as now recited in claim 1 of the 
present invention. '179 also fails to specify the steps of performing a frequency spectral 
analysis of an armature current signal of the motor as the motor rotatably drives the 
drive shaft in order to determine frequency components of the armature current signal; 
■anatyzingihe freqaeiTcy componentsldentified in the frequency spectral analysis of the 
armature current signal in order to determine which of the firequency components of the 
armature current signal is indicative of the frequency of cunrent ripples contained in the 
armature current signal; determining rotational speed of the drive shaft as a function of 
the current ripple frequency; determining rotational position of the drive shaft as a 
function of the rotational speed of the drive shaft; monitoring the current ripple 
frequency for changes over time while the motor drives the drive shaft; modifying the 
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determined rotational position of the drive shaft as a function of a change in the current 
ripple frequency, as now recited in claim 6 of the present invention. 

U.S. Patent No. 5,977,732 discloses a method for determining the rotational 
speed of a drive shaft of a motor based on the current ripple frequency, monitoring the 
current ripple frequency during the operation of the motor by counting the current 
ripples. 732 fails to specify the steps of performing a frequency spectral analysis of the 
armature current signal in order to determine frequency components of the armature 
current signal; analyzing the frequency components identified in the frequency spectral 
analysis of the armature current signal in order to determine which of the frequency 
components of the armature current signal is indicative of the frequency of the current 
ripples contained in the armature current signal; monitoring the current ripple frequency 
for changes over time while the motor drives the drive shaft; modifying the number of 
counted current ripples upon a change in the current ripple frequency in a given time 
interval if the change in the current ripple frequency deviates from the current ripple 
freqaencyiTiore'than'^'ttTesRora'ae^^ the given time interval, as now recited in 

claim 1 of the present invention. 732 also fails to specify the steps of performing a 
frequency spectral analysis of an armature current signal of the motor as the motor 
rotatably drives the drive shaft in order to determine frequency components of the 
armature current signal; analyzing the frequency components identified in the frequency 
spectral analysis of the armature current signal in order to determine which of the 
frequency components of the armature current signal is indicative of the frequency of 
current ripples contained in the armature current signal; determining rotational position 
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of the drive shaft as a function of the rotational speed of the drive shaft; monitoring the 
current ripple frequency for changes over time while the motor drives the drive shaft; 
modifying the determined rotational position of the drive shaft as a function of a change 
in the current ripple frequency, as nov\^ recited in claim 6 of the present invention. 

U.S. Patent No. 4,924,166 discloses a circuit for shaping ripple in the armature 
current of a D.C. motor. The circuit includes a phase-locked loop. The cut-off frequency 
of a switched capacitor filter is controlled by a voltage controlled oscillator to be 
proportional to the basic ripple in the armature current and serves to attenuate the 
harmonics in the signal applied to the input of the phase-locked loop. '166 fails to 
specify the steps of performing a frequency spectral analysis of the armature current 
signal in order to determine frequency components of the armature current signal; 
analyzing the frequency components identified in the frequency spectral analysis of the 
armature current signal in order to determine which of the frequency components of the 
armature current signal is indicative of the frequency of the current ripples contained in 
the-armaturenDLTrrenfsignai ; monitoring the current ripple frequency for changes over 
time while the motor drives the drive shaft; modifying the number of counted current 
ripples upon a change in the current ripple frequency in a given time interval if the 
change in the current ripple frequency deviates from the current ripple frequency more 
than a threshold deviation for the given time interval, as now recited in claim 1 of the 
present invention. '166 also fails to specify the steps of performing a frequency spectral 
analysis of an armature current signal of the motor as the motor rotatably drives the 
drive shaft in order to determine frequency components of the armature current signal; 
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analyzing the frequency components identified in the frequency spectral analysis of the 
armature current signal in order to determine which of the frequency components of the 
armature current signal is indicative of the frequency of current ripples contained in the 
armature current signal; determining rotational speed of the drive shaft as a function of 
the current ripple frequency; determining rotational position of the drive shaft as a 
function of the rotational speed of the drive shaft; monitoring the current ripple 
frequency for changes over time while the motor drives the drive shaft; modifying the 
determined rotational position of the drive shaft as a function of a change in the current 
ripple frequency, as now recited in claim 6 of the present invention. 

U.S. Patent No. 4,744,041 discloses a DC parameter motor tester based on 
current time response, which tester does not require coupling of the motor (14) to some 
mechanical device or measuring other noise sensitive parameters taken from only a few 
discrete data points. The steady state speed of the motor is determined from the 
frequency composition of the commutation noise and ripple in the steady state current 
by-performing-a fast fourrertransform on the^eady state current to determine its 
power-spectral-density which shows the frequency composition of the steady state 
current waveform by giving the power in the waveform at each frequency. The 
frequency, which the most power exists, is divided by the number or twice the number, 
depending upon the construction of the motor, of commutation segments in the motor to 
determine the motor's frequency of rotation or velocity at measured power input. '041 
fails to specify the steps of performing a frequency spectral analysis of the armature 
current signal in order to determine frequency components of the armature current 



Application/Control Number: 10/680,823 Page 9 

Art Unit: 2863 

signal; analyzing the frequency components identified in the frequency spectral analysis 
of the armature current signal in order to determine which of the frequency components 
of the armature current signal is indicative of the frequency of the current ripples 
contained in the armature current signal; monitoring the current ripple frequency for 
changes over time while the motor drives the drive shaft; modifying the number of 
counted current ripples upon a change in the current ripple frequency in a given time 
interval if the change in the current ripple frequency deviates from the current ripple 
frequency more than a threshold deviation for the given time interval, as now recited in 
claim 1 of the present invention. '041 also fails to specify the steps of performing a 
frequency spectral analysis of an armature current signal of the motor as the motor 
rotatably drives the drive shaft in order to determine frequency components of the 
armature current signal; analyzing the frequency components identified in the frequency 
spectral analysis of the armature current signal in order to determine which of the 
frequency components of the armature current signal is indicative of the frequency of 
■carrentTipples"oontatn"ed"irrthe armature current signal; determining rotational speed of 
the drive shaft as a function of the current ripple frequency; determining rotational 
position of the drive shaft as a function of the rotational speed of the drive shaft; 
monitoring the current ripple frequency for changes over time while the motor drives the 
drive shaft; modifying the determined rotational position of the drive shaft as a function 
of a change in the current ripple frequency, as now recited in claim 6 of the present 
invention. 
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Any comments considered necessary by applicant must be submitted no later 
than the payment of the issue fee and, to avoid processing delays, should preferably 
accompany the issue fee. Such submissions should be clearly labeled "Comments on 
Statement of Reasons for Allowance." 



3. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to John H. Le whose telephone number is 571-272-2275. 
The examiner can normally be reached on 7:00 - 3:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, John E Barlow can be reached on 571-272-2269. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status-information forTrnpubtish^ is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-directluspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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